Wild-type p53 gene transfer into mutated p53 HT29 cells improves sensitivity to photodynamic therapy via induction of apoptosis.
Photodynamic therapy (PDT) is an effective local cancer treatment that induces cytotoxicity through the intracellular generation of reactive oxygen species. It is generally thought that p53 regulates chemotherapy and radiation therapy responsiveness via apoptosis induction control. The current study investigated whether cellular sensitivity to PDT is increased when a wild-type (wt) p53 status is restored by gene transfer in the established HT9blk Ala273-mutant p53 human colon cancer cell line. The photosensitizer accumulation was similar in both cell lines, and survival measurements using MTT test and clonogenic assays demonstrated that wt p53 transfected cells (HT29A4) were significantly more sensitive to chlorin e6-mediated PDT. P53 protein expression and its functionality as a transcription factor demonstrated through the induction of mdm2 transactivation, were not found to be directly involved in this differential photosensitivity. However, induction of caspase 3 activation (2.6-fold), leading to significant apoptosis induction 24-h after PDT was observed in HT29A4 cells. These results suggest that the introduction of wt p53 in HT29A4 potentiates the cell sensitivity to PDT through the induction of apoptosis in relation to p53 mutational status, but independently of p53 expression level and transcriptional activity.